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sponsible for the body's supply of insulin. They can be seen
in a section of the pancreas as small groups of cells lying here
and there between the pancreatic alveoli (Fig, 8-19, p. 354).
In diabetes there is also an accumulation of neutral fat in the
blood. This phenomenon is known as lipemia.
The disturbances of carbohydrate metabolism characteristic
of the diabetic state may be explained on the basis of (i) fail-
ure of utilization (oxidation) of carbohydrate or (2) abnormal
rate of production of sugar from noncarbohydrate sources,
The results of modern research favor the second alternative.
The discovery of insulin has not solved the problem of the
cause of diabetes, but has provided an effective means of treat-
ing the disease. It has also furnished a most valuable " tool "
for studying carbohydrate metabolism. Insulin administered
subcutaneously or intravenously eliminates all the signs of dia-
betes in experimental animals or in human patients. Its action
is to promote the storage of glycogen in muscles and liver, to
depress the wasteful new production of sugar in the liver, and
to increase the oxidation of carbohydrate. The hyperglycemia
and glucosuria disappear. Ketosis is eliminated. The rapid
loss of body tissues is checked.
Insulin has now been prepared in crystalline form; it is a
protein containing eight or more arnino-acids. The highly
purified insulin is absorbed quickly, when administered sub-
cutaneously, and efforts have been made to lengthen the period
of absorption, i.e., to prolong its action. The most satisfactory
preparation thus far developed for this purpose is protamine
zinc insulin, which is made by adding protamine and zinc to
insulin. Protamine is a simple protein obtained from fish
sperm (see Table 21).
While a deficiency of insulin causes diabetes, overproduc-
tion is responsible for a clinical condition called hyperinsulin-
ism. The outstanding features of this disease are a low blood
sugar (hypoglycemia), and the symptoms incident thereto. A
similar condition may be produced in animals by an overdose
of insulin. The signs of hypoglycemia are neuromuscular hy-
perexcitability and hunger. If the blood sugar continues to fall,